Granulomatosis with polyangiitis (GPA), previously known as Wegener's granulomatosis (WG), is a systemic, necrotizing, granulomatous vasculitis of unknown etiology. In 50% of patients, ocular symptoms were observed as the initial sign before GPA was diagnosed.[@ref1] The initial symptoms may be obscure and may vary from one patient to another. Although the respiratory tract and renal involvement are most commonly seen, ocular involvement occurs in up to 60% of patients with GPA, and is potentially sight-threatening.[@ref2] In the limited form of GPA, ocular manifestations may be the only presenting manifestation of disease. When eye disease is the only clinical manifestation, diagnosis and initiation of appropriate therapy are often delayed. We present an old male with refractory ophthalmic complications of GPA who had limited responses to conventional treatment, and had been successfully treated combined by cryotherapy and conjunctival flap covering surgery. This is the first case of peripheral ulcerative keratitis (PUK) and necrotizing scleritis treated by cryotherapy and conjunctival flap covering surgery in GPA reported in the literature. Our objective in presenting this particular case is to highlight the importance of timing in combined surgical interventions for such refractory cases to avoid severe visual impairment.

Case Report {#sec1-2}
===========

A 70-year-old man presented with a progressively worsening pain and redness in his right eye during the previous 6 months, and gradually decreasing visual acuity that started one month earlier. In his history, there was no evidence of systemic diseases. He had been treated as keratitis elsewhere for one month, however, the pain and redness has not decreased. Visual acuity was 4/10 in his right eye. The diagnosis of necrotizing scleritis with PUK of GPA in the right eye was carried out on the basis of characteristic examination. The slit lamp revealed deep violaceous episcleral injection, dilated perilimbal vessels with limbal edema, and a corneal epithelial defect associated with an area of corneal thinning (**[Figure 1A](#F1){ref-type="fig"}**). There was no evidence of posterior segment involvement. Tissue scrapings for bacteria and fungus were negative. Computed tomography of the chest and the results of renal function tests were normal. A tuberculosis skin test was negative, but laboratory testing for both anti-neutrophilic cytoplasmic antibody (c-ANCA) and anti-protease 3 were positive. The positive c-ANCA and ophthalmic complications were suggestive of GPA.

![The evaluation in the right eye showing: **A)** the slit lamp reveals necrotizing scleritis with peripheral ulcerative keratitis of granulomatosis with polyangiitis in the right eye presurgery; **B)** 5 days after surgery, the symptom was relieved; **C)** 7 days after surgery, the stitches were removed; and D) 2-month after surgery, the patient's ocular condition remained stable.](SaudiMedJ-37-205-g001){#F1}

Treatment was initiated with pulse methylprednisolone, tapering oral prednisone, and cyclophosphamide. Tobramycin and dexamethasone eye drops, tacrolimus eye drops, and autologous serum eye drops were also instilled. Because he had made little progress with the treatment and perforation seemed possible, he was taken to the surgery room for removal of the necrotic tissue combined with cryotherapy and conjunctival flap covering surgery on the sixth hospital day. Topical anesthesia was given before the surgery. A 4 mm wide perilimbal strip of affected conjunctiva was resected between the 10 and 2 o'clock meridians adjacent to the stromal melt in the right cornea. The center and edge within one mm of the ulcer were carefully removed to expose the stroma of the ulcer and healthy tissue using a sterilized scalpel under a stereomicroscope. The corneal and scleral lesions were then treated with cryotherapy for 7 dots, and covered with a conjunctival flap, and sutured with 10-0 nylon sutures. Condensation lasted for 20 seconds each time at -70°C using a CO~2~ dry freezer. Antibiotic ointment was applied and the eye was patched. Medication was administered as described above after the surgery. The symptom was relieved after surgery 5 days later (**[Figure 1B](#F1){ref-type="fig"}**). Seven days later the stitches were removed (**[Figure 1C](#F1){ref-type="fig"}**). At the 2-month follow-up, the titers of c-ANCA returned to normal, and the patient's ocular condition remained stable thereafter (**[Figure 1D](#F1){ref-type="fig"}**).

Discussion {#sec1-3}
==========

Ocular disease may be the presenting or dominant symptom in a patient with WG. The largest long-term cohort of GPA patients in the literature found 52% of patients developing ophthalmologic disease, with 8% of patients suffering disease-related vision loss. Necrotizing scleritis, signified by scleral thinning and a bluish appearance from the underlying choroid, may lead to scarring, infection, and in advanced cases, perforation and phthisis bulbi. Conjunctivitis in GPA may be ulcerative and necrotic, and results in marked cicatricial changes of the ocular surface. Corneal involvement is often seen as an associated adjacent corneal infiltrate in active scleritis, and has also been described as an isolated phenomenon. Corneal disease may also manifest as PUK.

Necrotizing scleritis and peripheral ulcerative keratitis often have a poor visual outcome, and may herald an underlying systemic vasculitis. Thus, the ophthalmologist should have a high index of suspicion and inquire regarding other disease-associated features, which may be symptomatic or asymptomatic. The diagnosis in cases of limited ophthalmic GPA can be difficult. Early identification of the limited ophthalmic variant has been based on a combination of positive immunolabeling with c-ANCA and characteristic disease manifestations in the form of retro-orbital granulomas or necrotizing scleritis.[@ref3],[@ref4] Conjunctival biopsy may be a valuable method for diagnosing systemic GPA.[@ref5] The role of interdisciplinary approach with a rheumatologist must be emphasized.

Conventional therapy with cyclophosphamide and high-dose corticosteroids remains the preferred treatment for severe disease, but uncertainty remains about the most appropriate rescue therapy in patients with refractory disease. The PUK in GPA is associated with the presence of autoantibody and inflammatory cells. The inflammatory cells and circulating antibodies implicated in GPA's ulceration possibly reach the sclera and cornea through the limbal blood vessels. Combination of conjunctivectomy with cryotherapy is effective for the treatment of Mooren's ulcer. The aim is to reduce the antibody-producing inflammatory cells present in the conjunctiva adjacent to the ulcer.[@ref6] Thus, we decided to perform those surgeries in our case. The underlying mechanism of this combined therapy may be explained by the following points: 1) elimination of necrotic tissue is aimed at reducing the antibody-producing inflammatory cells present adjacent to the ulcer, and improve the effect of cryotherapy and absorption of anti-inflammatory and immune modulatory agents;[@ref7] 2) along with removing pathological tissue, cryotherapy could also reduce inflammation caused by the central area of ulcer and neovascularization. Rapid cooling could form intracellular ice crystals and disrupt the cell membrane. The re-warming process after surgery could damage the cell membrane again;[@ref8] 3) freezing could remove part of the antigen-antibody complexes and reduce the effect of toxins, as well as protein lysozymes;[@ref9] 4) during the re-warming process, the immune system is stimulated. This results in production of interferon by the affected cells, thereby regulating the body's immune system, promoting the growth of healthy tissue and significantly shortening the duration of healing,[@ref9] and 5) the conjunctival flap is beneficial through the increased vascularity to the site of infection and also by providing a stable ocular surface.[@ref10] The tension of conjunctival flap should be as small as possible to prevent postoperative conjunctival flap back.

In conclusion, the ophthalmologist should have a high index of suspicion and inquire regarding disease-associated features to make the diagnosis in cases of limited ophthalmic GPA. Our case was successfully treated for refractory necrotizing scleritis and PKU associated with GPA that was not sensitive, or aggravated for traditional methods. Surgical intervention for such refractory case is very important to avoid severe visual impairment.
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